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ABSTRACT

Aguatic macroinvertebrate distribution in relation to the Bozeman
municipal sewage discharge point in the East Gallatin River {Gallatin
County) Montana is reported. Benthos sampies were coilected on twelve
dates between June 1973 and August 1974 at seven stations. A marked
change in macroinvertebrate community structure was observed in the

region immediately below the sewage outfall point.
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INTRODUCTION

The obiective of this study was to determine how water quality,
with particular reference to ammonia, affects the distribution and
abundance of aguatic macroinvertebrates in the East Gallatin River
[Gallatin County) Montana. This work is part of a more extensive study
by the Montana State University Fisheries Bioassay Laboratory on the
toxicity of ammonia to fishes and aguatic macroinvertebrates.

The Fast Gallatin River is the principal tributary to the Gallatin
River {sometimes referred to as the Hest Gallatin), which is one of
thres rivers which ioin at Three Forks, Montana, to begin the Missouri
River. The Fast Gallatin begins at the confluence of Bear and Rocky
Creeks, east of the city of Bozeman, and flows in a northwesterly

direction for approximately 70 kilometers before joining the Gallatin

p—}

River north of Manhattan, Wontana. The East Gallatin drainage area
is approximately 642 square miles (1660 kﬁz} (Stuart, et al. 1974).
The average discharge of the East Gallatin between 1939 and 1961 {mea-
sured approximately 6 km above the city of Bozeman sewage treatment
niant) was 85 ¢fs (2.4 §3§sggés The maximum recorded discharge was
1230 cfs (35 m3§Se¢} in June 1953, and the minimum was 12 ¢f

m3/sec) in December 1944 and March 1955 (op. cit.).

(0.34

i

The principal single point pollution source to the Last Gallatin
River is the sewage treatment plant of the city of Bozeman. Other
sources of pollution include agricuitural run-off, domesiic sewage
seepage, fish culture and indusirial wastes. The report by Stuart, et al.
{1974} treats this topic in some detail.

Until December 1970, Bozeman sewage was processed al a primary

treatment plant and dischargaed into the East Gallatin approximately
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1 km below the Fast Gallatin - Sourdough Creek confluence. A new sewage
plant, capable of secondary treatwment, went into partial operation at
that time. The new plant, located 7 km downstream from the old dis-
charge point, was handling the total city discharge by August 1971,
with approximately B0% of this discharge receiving secondary treatment.
Avery (1970) studied the effects of effluent from the oid sewage
treatment plant on the macroinvertebrate community of the East Galliatin
River. Glorvigen (1872) conducted a similar study during the transition
from primary to secondary treatment (April 1970 - September 1971}. Both
reported significant reductions in clean-water forms for several kilo-
metfers downstream from the old sewage outfall point. Glorvigen also
noted that there appeared to be no detrimental effects on the inverie-
brate fauna aporoximately 6 lm below the new sewage outfall point. There
have been no reporis of benthic invertebrate work done on the East Gaila-
tin since the new sewage plant began operating on a sustained basis in

Buqust 1977,
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MATERIALS AND METHODS

Ten benthos sampling stations were established in the East Gallatin
River in June 1973 {Figure 1, Table 1). This initial selection was
hased upon our field observations and results of previous studies on
changes in the aguatic biota and water chemistry of the East Gellatin
River {Avery 1970, Banls 1971, Glorvigen 1972, Soltero 1969, Vincent
1968, 1969, 1971}, During August, Stations 1, 9 and 12B were added,
sut were later sliminated along with Stations 4, 5 and 8A. Preliminary
examination of the benthos sampies indicated that the remaining seven
stations adequately covered that section of the river in which the
macroinvertebrate community was affected by the sewage discharge.

Sampling stations were riffles, consisting of small to medium
‘{6ME§ cm) cobble, Water velocity in these riffles ranged from 456-50
em/sec as determined using a Gurley {Model 625-F) current meter.

A modified Hess sampler {Waters and Knapp 1961} was used to obiain

a G.28 ﬁg sample from each station. Samples were stored in 10% formalin

-

or 70% ethanol soiutions until laboratory analysis. Samples were coi-

lected twelve times from June 1973 to August 1974. In the laboratory.

samples were hand-picked, and invertebrates were identified using keys

w.mﬂ
»

by Gaufin, et al. {1972}, Jensen (1966}, Pennak {1953}, Smith (1968},

Usinger (1968} and Wiggins (1965}, Organisms were identified to the
species level where feasible; where deemed necessary, identifications
ware confirmed by recognized experts of the various faxa. Many Plecoptera

and Ephemeroptera weve veared in the laboratory to the adult stage to

permit positive species determinations.
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Teble 1

FAST GALLATIN RIVER (GALLATIN COUNTY) MONTANA

SAMPLING STATIONS

Distance
downstream from Distance from
Station Bear ir@mgaskyﬁiy, sewage outfall
Humber confluence, km gint, km iocation and Descriplion
e 4.0 8.9 Bear {r.-Rocky Cr. confluence
EG-6 i8.7 0.2 At bridge south of Riverside
Country Ciub
- 18.9 .90 Sewage outfall point
EG-7A 18.2 0.3 Below effiuent from Bozeman
sewage treatment plant
EG-78 20.1 F.7 West of Riverside Country Club
tennis courts
£G-7C 21.9 3.0 Above Hoffman farm bridge
EG-7D 24,7 5.3 Fast of Hollis Harrison house
EG-7L 27.5 3 West of Bob Spain ranch house
EG-8B 31.3 2.4 West of Hugh Spain house
e 71.1 52.2 Fast Gallatin-Gallatin confluence

&

“Measurements made from aerial photographs, 1000 ft/inch (Gallatin County

ASCS 1977)



The following species diversity indexes were employed in analyzing

macroinvertebrate count data.

Maraalef Index {Margaief 1957)

d= {s-1}/Tog H

where d = diversity
s = number of species
= total numbers

Simpson Index (Simpson 1949

13 Iny(ng-1)/0N(N-1)]

14

where d = diversity

i

s = number of species

P NS 4. i
ny = number of individuals in i . species

E

N = total number of individuals

Shannon Index (Patten 1962, as modified by Hamilton, in press)

- v { 1 F8 ¢ Hh
D= i1 §{ﬁ€5%§ EG@géﬁ%f%EE
{diversity per individual)
K i Besd k+]
2 ol faptias - e : FRAIL
gmax (t ?fiﬁ} ?§§2 N~ TVq ) EG@? R
{maximum diversity)
t-1y - 1 Net4] Nt
P o T g B S
Opin = - 109, § = () tos;
{minimum diversity)
R= Dy - Eg;igﬁaz = Byin/

{redundancy]
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number of faxa

£
n. o= number of individuals ip thﬁléiﬁ Laxon
N = total number of individuals

i = greatest integer less than %

r = Nekt ”

ity {Lloyd and Ghelardi 1964)

e =35 /%
e = equitability
s' = number of species expected from a community that conforms
to MacArthur‘s (1857) broken stick model

s = number of species found in the sample

211 caleulations were carried out on the MSU Xerox Sigma 7 computer,

orogrammed in Basic.



RESULTS

Results for species diversity, percent macroinvertebrate composi-
tion, total numbers of species and total numbers of dndividyals ave
sresented in Tables 2-5 and Figure 2. A species checklist, with fre-
quency of occurrence and relative abundance, is reported in Table 6.
Values reported in Tables 2-6 are mean values of ali samplas collected
at cach station (twelve samples for Stations 6, 7A, 78, 7E and 83,
eleven samples for Station 70, and ten samples for Station 7C).

Raw data counts are reported in Tables 8-19, which are included

as an Appendix to this Report.



Table 2

faN

3
Diversity' and Biotic Index Values'
fast Gallatin River (Montana)

June 1973 - August 1974

Sampling Shannon Shannon's Margalef Simpson
5tations index Redundancy  bquitability index Index
EG-6 2.60 0.43 0.42 3.07 0.26
(1.95-3.02} (0.33-0.53) (0.26-0.65) {2.16-3.71} (0.19-0.46)
£EG-TR 2.49 0.43 3.65 2.58 g.z28

{1.53-3.55) (0.22-0.73) (0.36-1.086) (1.63-3.83) {0.09-0.48)

£EG-7B 2.60 0.35 .75 2.40 .23

g

(1.82-3.14) {0.14-0.50) {0.53-1.22) (1.62-3.29) (0.11-0.44)
3

EG-7C 2.498 0.34 0.77 3.05 0.7
{2.21.3.42) (0.14-0.62) (0.35-1.08} (2.45-3 721 (0.10-0.33)
EG-7D 2.58 0.43 0.48 Z.94 0.26

3
EG-7E 2.03 g.54 0.33 2.47 0.39
{0.92-3.35) {(0.31-0.71) (0.76-0.58) (0.85-3.62) (0.14-0.66)
EG-88 2.24 0.52 0.33 2.72 0.35

{0.74-3.05) (0.39-0.85) (0.18-0.48) (1.21-4.07) (0.20-0.80;

B

‘Niversity values based on insect counts excluding Chirvonomidase

? ) . :
means; ranges given in parentheses



Table 3

. . . o ]
Macroinvertebrate Composition in Percent of Total Numbers
East Gallatin River (Montana)

June 1973 - August 1974

Sampling %ac$@%av&?%ai?ategz
Stations Ephem. Plec. Trich. Cole. Dipt. Tigo.
EG-6 435 11.0 23.9 1.5 19.6 0.5
EG-7A 19.8 0.6 4.2 0.9 48,7 24.8
EG-78B 10.4 0.3 0.9 0.6 25.3 £2.5
EG-T71 17.0 2.0 4.2 1.3 32.3 43.2
EG-7D 41.4 4.6 10.5 0.6 15.6 27.5
EG-7E 85.7 3.8 4.5 0.2 14.3 i1.5
FG-8B 68.4 7.6 6.1 0.1 13.9 3.9

T a e a s s
'Excluding Gastropoeda, Hirudinea, and Isopoda

H

zi§ﬁaﬁ& Ephemeroptera
Flec, = Plecopters
Trich. = Trichoptera
Cole. = Loleoptera
Dipt., = Dipters
01igo. = (ligochaeta

)

[l







Table 4

1 .. .
Numbers' of Aquatic Insect Species

Tatin River {Montana)

o de el
EEET ba:

June 1973 - August 1674

Aguati ¢ Species”
ampling Aguatic Insect Speciss Mean
3

tations Enhem, Plec. Trich, Cole. Dipt.” Totals

-6 6.8 5.0 4.4 1.7 3.7 21.1
{4-12; (2-9} (3-7} {(1-3} {2-4}

EG-74 3.6 1.5 2.4 4.3 12.7
(2-9) {0-5} (1-4} (0-2) (1-5)

£h-78 4.1 1.4 2.0 1.2 3.7 2.4
(1-10)  {o-4)  (1-4) (0-2y  (1-6)

EG-7C 5.5 2.3 3,0 1.3 3.8 it.9
(3-9) {0-5) (2-4) {6-2) {1-6]

EG-70 £.3 3.5 3.8 1.9 4.2 19.7
(3-8) (0.7} (1-6) {0-4} {0-8)

EG-7E 7.0 3.7 3.0 1.1 3.8 18.6
(3-11}) {0-7) {1-58} (0-2) (-6}

EG-8B 7.7 4.8 3.8 1.6 4.2 21.5
{3-~13) (0-9} (1-6) (0-23 {(z-7}

f . . oy
Means: ranges given in parentneses

Ephem. = Ephemeroptera
Plec. = Plecoptars
Trich. = Trichopters
Cole. = Coleopiera
Dipt. = Diptera
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GUENCY OF %qpbﬁﬁiﬁﬁi AND R

EAST GALLATIN RIVER  JUNE 1873 - RUGHST 1974
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Trichopisra
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WATER CHEMISTRY

concurrent with this macroinvertebrate study, a study of the water
chemistry of the East Gallatin River was alse conducted. This water
chemistry study is the subject of separate reporis {Russc and Thurston
1974, 1975}, Sampling stations for the water chemistry study included
all of the benthos sampling sites reported here. A summary of the
water chemistry findings (op. cit.) for January 1573 to August 1974

is presented in this report as Table 7.



steatmal
g

Tabie 7
Chemical Analysis Summary
Fast Ballatin River [Montana)
January 1973 - August 1974

Analysis §§§§w§? iong 2! §§§§W§F
Temperature, °C 0.0 - 15.8 5.0 - 18.0 0.1 - 20.0
Dissolved Oxvgen, mg/l 7.0 - 13,4 5.8 - 12.7 7.8 - 12.9
oH 8.10 - 8.65 8.00 - 8.55 §.10 - 8.70
S.E.C., mmhos 260 - 468 266 -~ 533 325 - 430
Hardness, mg/! £&€§3 163 - 230 165 - Z30 165 - 226
Rlkatinity, mg/1 Call, 130 - 215 132 - 231 165 - 223
ca®*, mo/1 38.6 - 61.9 39.7 - 62.7 45.6 - 60.7
Fe, mg/mi <0.07 - 3.54 <0.07 - 3,74 <0.07 - 4.08
in, pig/ml <0.008 - 0.020 <0.008 - 0.038 <0.008 - 0.02%
Cu, pg/mi <0.002 - 0,627 0,002 - 0.024 0.002 - 0.0%7
Cd, pa/ml 0,00007 - 0.00009  0.0000% - 0.000%6  0.00002 - 0.00071
WOg-N, mg,/ 1 0.04 - §.79 0.12 - 1.04 .10 - 1.22
NO,-N, mg/ 1 g.00 - 0.01 0,00 - 0.1 .01 - 0.10
NH,-H, mg/ 1 46.00 - 0.72 0.24 -~ 2.35 0.13 - 1.33%
?Q%mPg'mgfé 0,01 - 0,74 0.07 - 0.59 0.08 - 0.56
C17, mg/l 0.2 - 3.8 0.8 - 10.4 0.6 - 6.9
£, mg/1* 9.20 - 0.24 0.21 - 0.28 0.20 - 0.26
zzgn& 1 = One station 0.2 km upstream from Bozeman sewage treatment plant
outfall.
Jone 7 = Four stations at 0.2, 1.7, 3.0, and 5.3 km downstream from sewage

plant outfall.

7ome 3 = Two stations at 8.6 and 12.4 km downstream from sewage plant outfall.

Z . . C . . -
Rased on samples collected in June, July, August, and September 1573

[Summarized from Russo and Thurston 1974, 1975]



DISCUSSION

A marked change in the macroinvertebrate community struciure was
observed in the region immediately downstream from the sewage ouifail
point. Clean-water forms {e.g., Baetis parvue, Pteronarcella badia
decreased in number and diversity, whereas tolerant forms (e.g., 0ligochaeta)

]
H

increased substantially. Recovery, in terms of increasing numbers of
~lean-water forms and decreasing numbers of tolerant Torms, began at
Statjon 7C and appeared to be complete by Station 8B.

fyen though changes in macroinveriebrale community struciure Corres-
ponded to changes in ammonia concentrations {Table 7}, other measured
chemical parameters with corresponding changes cannot be ignored. In
addition, it is reasonable to assume that other chemical species {e.q.,
chloramines), known to be toxic to aquatic fauna but for which no East
Gallatin River data are available, would show an increase below the
Bozeman sewage ocutfall. Preliminary bioassay studies at Fisheries Bio-

assay Laboratory have indicated that the ammonia leysls observed in the

Fast Gallatin are marginal at best with vregard to evidencing acule effects

on nymphs of the mayfly Ephemerella grandis.

We believe that additional acute and chronic laboratory bioassays
on representative macroinvertebrates, especially using ammonia and
chloramines as the toxicants, will be necessary before additional con-
clusions can be drawn from this study or any subsequent field study on
the East Gallatin. In addition, a subseguent study should involve instream
hioassays of representative invertebrate species and more comprehensive
chemical analyses of sewage, river water, and riverbed sediments, in
order o identify and quantify all chemical species which are suspected

to be toxic.
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TARLE 10

CHECKLIST AND BUMBERS OF AQUATIC MACROIRVERTEBRATES
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CHECHLIST AND HUMBERS OF AGUATIC MAURDINYERTEBRATES
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AND HUMBERS OF AQUATIC MACROINVERTEQRRATES
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TABLE 13

CHECKLIST AND HUMBERS OF AQUATIC MACRUIHVERTERRATES
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TABLE 14

CHECKLIST AND HUMBERS OF AQUATIC MACROINVERTEHRATES
ERST GALLATIN RIVER DECFMBER 17, 1973
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CHECKUIST AND MUMBERS OF RQUATIC MACROINVERTEERATES
AST GALLATIN RIVER  FEBRUARY 13, 1973
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. ¢llq) heterveandata heterceoaudato MeDunnough .

E. 7 ingrmis Laton i e 1078 298]
E. {Attenuatelle) moargarita Kesdham

E. {(Serrgiella) tibigiis Wolunnouch

Heptageniidas

Simygrniia S,

Epeorus {Iron} longimows {Eaton)
mewmm:wudwﬁﬁﬂhwagu

Heptagenia $p. nr. stmpliciodes Wolunnough i 3
Hhithrogena Sn. nr. morpisoni {Ranks) 1 1 15 2339
Leptophishiidas R
Choroterpes 5p.
Pavaloptophlebia Bleormta (McDunnough}
B ig {¥alkgry 0 T - e
P, Reteronoa (HcDumnough) o o o
Tricorvihidas
Prigeryiboder minuine Traver e e - B
Mepppiera
Chioroperiidae
afloporia (Trisvaka) sigrate {Banks) § R T T
Nempuridasn ' o
{Prostoiae] besumetes Ricker
Homoura | Jopadal einctipes Banks z
Leyctra 85 e
Copnita {lapria} confusa iiaasseﬁ s
Brachypterns {Toewionema) pooifica {Banks) £ 3
?9?»5C§§ T
; lespergperla} pooificoa Hanks o o
wela) porallela {Frisont 3 T z
agenotdes) elongatus Hagen e oo i
a Claassen 29 z z 3 g 325
v Banks ¥ 1 4 34 i4g
{Hagen} 34 70 4s 5%
Fornioa Hewport i

{ Lcont tnued



Trichoplers
8r$£&yca% ¥?j§$

%ieﬁa@emﬁ b§,
Giossospmatidas
4%&??5%8 5%;

g?bﬁdﬂ yohe 0.
“géf£§C¥fﬁ;dam
T he geandie {Banks)

Fagpen ,p(uug$ 30
\nya§3§?17 idas

Fhuacophila mmgelite Banks
H. ayuiad?ﬁsas Banks
Rhpacophiia 0. A

Dipters
Chironomidas
Eﬁp%ﬂaége

Lifern Sp.

Lha éﬁﬁzaae
rix variegebe Halker

oia Alexander

feieppiers
Dytiscidas

Otigonchasta

& jA FRJC B JE BB

L 37 1 2

3
| - W

177 15 a _18 _77 _5H
N 3 14 1w
T

8% 847 879 1271 489 948 sE2
2 & 1s i i3 3

1 4

] o1z L
S e AL
1 1 E ? 3
o 1

3 z 7 7 3

7 g 16 1 T TE T3
1 z 8 ;%

4 2 5
s £ . .

1;
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TREBLE 16

CHECKLIST AND NUMBERS OF AQUATIC MACROINVEATERRATES

EAST GALLATIN RIVER

Pphemeropiers
Eae%ééée

fezerd

parcus Dodds
5ahé:¢ alezanderi n. $p. Ddmunds and Jensen
Ephemera}lidas
Fphemerelin {Drunelia) dodds? Needhan
rusiellal flaptiines ¥oDunnough
runzilal g?@%diﬁ ingeng Holunnough
fopanoga) Beoubsa heoubo Eston
dtelilal hetercooudota heteroooudote Hel
whameraiioe} ingrmis f&i%ﬁ
{Ezu«?&?»ﬁﬁ«ﬁi margarita Keedham

&, (Servatella) tibicife Wobumnough
Heptageniidae

Cinugmla 3p.

Fpeorus [Iron] Longimonuee {faton)
ariddiet Holunnough
gnic 50, nr. simpliciodes ﬁcaurﬁﬁggﬁ
rogeng $p. nr. movrriasni {Banks}
ie;¢ﬁ§n§ebzzé§e

Choroternes §D.

Papaleptophilebia Bicormeta {¥chunnough)

1 g [Walker)

», heterconea (McBunnough)
Tricorythidae

Pricorythodes mimidus Traver

i
T
ﬁ‘..a

Plecgpiera

Lhigro gﬁw%aéaé
23(?()”5 vl (Frizmu
%ewggrﬁé%%

gignota {Banks)

{Ivpetofal besgmetsa Ricker
{Gapudal cingtipes Banks

Fusa [laszsen
emg) pasifica {Banks)

;1%"%

{Hesperoperia) pacifice Banks

Skuglal varellela {(Frizen)
genoides) elongoius Hagen
fiaagzen

sria morenviz Banks

sronaredag

tevonares Ll bedic {Hagen)

cerongreys californica Hewport

MARCH 26, 1974

Benthos Sampling Stations

& 7E 7B I 70 7t 48
73 3n i iG 15 1043 453
i i Z 28 i

unnough -
4 3 4 Z 75 318 1138

1 i3 &4

12 ) 1 4 5
I ok —
‘i SE——

1

- 1

} 7 o 2 28 gz

17 s 187

2 1 H . S iﬁ

{oontinusd)



Table 16 {continued)
Benthos Sampling Stations
& 7 7B 7L 7G 7E 85

Trighonters

voentridae

ntrus gapiiue {Ross)
: ; ue 5h.
Micrgsema Sp.
Glossosomatidas
ape e bg.n,

S
-
L3
"
e

Il
€
z
t ;
%\Gw RCI i
et
"ad
et
o
-
Loy -
o
)

Hydro rhs

ﬁyd?§§é11%§

fehrotrichia 5p. i

Lesaéﬁgtuwg irias

Lepidoetoma $3. L
@p%%iiéae

perophyiar 80, P

§h§a£§$?%§?daa

Fhyacophila angelita Banks

%, aolovadensis Banks 1

wacephliic 5p. A

av:‘

3

Diptara
Chironomidae 316 258 304 67 159 181 90
iﬁpédﬁéae
Chelifera $h. e 2 -
%?Eeééa&
Foplpmmgt ex Si. e e enars e e S
Syiﬁﬁéigaﬁ
Pryehode s, e
Rhagionidas _
Atkeriz vorlegate Walker 7z i 2 5 .4 2%
&3?1@%8 R
Simniium 50, UL
Tabanidae
Hug 80,
TH guizaaﬁ
ek ﬁ”x$fﬁdfﬁ Alexander 3
3 i 1 4
) g I 15
5B S
v 5. 1 = 3 z
i parvulg Horn
idag
g B0,
Gastronoda 2 <1
Hirgdines 1
Isopoda o
O1inochasta 1200 30 212 _1B% g
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TABLE 17

CHECKLIST AND HUMBERS OF AQUATIC MACRDINVIRTEBRATES
EAST GALLATIN RIVER  APRIL 16, 1974

Benthos Sampiing Stations

& 74 78 i 73 7E bt
Ephemeroptera
Bastidae
Baetis parvie Dodds 28 5 7 282 331

Bazitis glevenderd n. sp. Pdmunds and Jensen
Ephemare] Tidas
Ephameralla (Prungile) doddsi Needham
E. {Drunslls} J“a&ﬂaz%g@ Mclunnough
7. {wru Ila} grandis inmgens %iﬁﬁﬁﬁ@ﬁgﬁ 5
(Timparega) heoubs hecuba Eaton
wdatnllal heterccoudota heterosaudate Melunnough
shemerelln} inemsis Eaton 5 3
B, {Avtenmgtellal morgorite Headham
¥, {Serratelle) tibialis HeDunnough
%Eyﬁﬁ§€ﬂ%?§§@
Tinygemla $p.
uyjarks {Iron} longimone {Eaton}
f8”+£Q§ﬂia eriddled Molunnough
Heptagenia sg. or. 3%%”&3&%&@@& ﬁgﬁgagsggﬁ
v%z?ﬁrﬁa‘ﬂg sp. nv. morrisoni {Banks}
iﬁ?%&ﬁﬁ?&%?ié&é
@bwmgﬁwg%p
g&yypfg?%ageaa Dleoruta {Molunnough)
P. debilis {daiker}
P. heteroneg {MoDunnough)
Teicorythidae
Trisorythodes minutus Traver

2

fa

Plaecopiera
Chloroperlidas
dlloperia (Trisnakal aignate {Banks) 14
Hemguridae
Tomoura {Prestoial besgmetes Ricker 3 1
Bemowra {Zapadol} cinctipes Banks W
Leuoirg 50,
Capnia {Capnia} confuse (lzassen
Eww@ﬂgpye?a {Paerionema} puoifica {Banks}
Pariidas
Acroneuria (Hesperoperla) pacifice Banks
Peripdidas
Aroynopteryr (Shwala) paralisls {Frison)
ogerue {Iscgencides) elongatus Hagen
Iooperla fmluq {laszsen
Igoperia mormong Banks
teranarcidae
Prgronaroelia badic [Hagen: b i 7
Prarorareye coliforniog Howpery '

Y Y
%3

&1

s s

i L

{continued)



Trichopiers

Brachyceniridas
Amiccenirus aapiiue (Ross) )
Hraehycentriye 5B, 1 3 Z
Micragemns S0,

Gloseasomatidar T - '
1 1
1
is e 17 1 4 2
Hyrr9§?1§ éae
finheotrichia Sp.
§€§ﬁst(w;?€£&§
4}ﬁé‘zf”;’ff*?fﬁ 0. T S S
Lamﬁep%;;;dgs
sibbilo angeiftia Basks e e .
loradensis Basks 0 T oo .
wophife 2. A S .
%ﬁfa
ronomidae g z it b 23
B 1&%%@&
Chelifera 5p. i 1 B
Haleidas
alpomyic S9.
?Syfﬁﬁé das
Zoychoda 5D,
ahagia%séae
Atheriz variegata Walker 3 i b 4
Siﬁﬁgfédae
£laxander -
5. S ¥ R S ~ 3
e z H ")
Gastrpnoda 1 N H
Hirydines 3
Isopoda
{itgochaeta & 24 1585 2 146 if




CARTELIST AND NUMBERS OF AQUATIC MACRDINVERTERRATES

EAST GALLATIN RIVER JULY 9.

Ephameroniera
Bastidae ‘
Baetie parvus Dodds

Beetis alexguderd n, s3p. Edmunds znd Jensen

fphemerel Tidae
smerglla {Druneiial doddsi HBesdham
Prunella} flavilineq ¥olunnough
E. (frunellql grandis {ngsms MoDunnough
{Mmpanoga} hecuba heouba Eatom
(Cawdatellal hetercogudata szzevﬁhﬁxwa
{Ephemerellic) inermis Eato
{Attenuatellal margaréé@ ﬁ@&é%&m
{Sevrratelig) tibialis Wolunnough
ﬁsgtag&ri dae

Finyggmula $p,

Epeorus {Irow) Lomgimmme {(Eaton)
Feptagenia oriddier ﬁﬁﬁaﬁﬂﬁkgﬁ
Heptagenia sp. or, simplieicdsze Fchunnough
Rrithrogens 8p. nr. morrisoni {Banks)
Leptophlebtidas

Chopoterpes 5D,

Paraleptophlebia bPloeormeta {McDunnough)
P, debilis f%&?%@?}

P, heteronea {Holunnough)

?issfyihééaa

Trioorythodos minutus Traver

;»5 Cag Tap Dy im

ag
srla {Trisngke) eignata {Banks)
Hemouridas
Bamoura {(Prostoia) besaomebes Ricker
Femoura (Zapeda) oinctipes Banks

Leuctrg 5p.

Capria (Capnia} eonfuse Clzassen
Brachyptera {Taeniconemal paeifica {Banks)
Pariidas

Aaroreuria (Hesperoperle) pasifics Banks
Peripdidas

Arcynopteryr {Fhwailal parallele {Frison}
Tpogenus {Isogenpides! elongains HWagen
Taoperic fulva (laassen

Taoperia mormove Banks
Preronarcidae

Preronareeila badia {Hagen)

PLeronarcys californica Hewnort

TABLE 18

Benthos Sampiing Siatiom
& 75 78 74 70 7z a8
288 12 18 8% 38 50 234
i 8 40 584 @is
& 4 i I N
1 —
a2 HMolunnough pi
g 172 34z a7 4z LY
1 z 1
H
B i —
« 1 £ 3 og
3 £ 16 3 N
;
e i e . _28
S S B U
ik N
i )
'sﬁ b E !";

{continued



Aenthos Sampling Stations

8 7a 78 7 78

rad
i
[
T

Trichootera
Erazﬁgcﬁr:
Lpeontrue aspilus (Ross) 1 1 4 5
umcrzz{*ﬂf*%s 5;& 1
Micrgesemy 0.
Slossosomatidas
Agapatus 5.
%e%icsﬁﬂvaiééae
kit sopayche 30,
Hydropsychidas
Avotonsyche grandie {Banks)
e ﬁ@}é geehe 8B,
fkéf‘fY’ ”};EJ{WZ( A, 2
ﬁgéragt%%iﬁae
cimbrotyichia $p.
Lepidostomatidas
Laptdortoms 3D,
Lignephilidas
rerophylar 5P.
%%:aaeghs%tdaﬂ
hyocophila angelita Banks i
#. colopadensie Banks
Rhyaoophila sp. A

yidas

tha]
e

3]
i3
i

Fie

Yiptera
Chironomidae 54
Empididas

Chelifera 5. o
Heleidae

el S 5 7 e 3 2 5

oitdas

ko S5

&héﬂi@ﬂsﬁeﬁ

ol
o
a8}
%@
%]
..
3o
»
[
Iy

Atheriz varisgata HWalker 7 7 1
dae
Fimidam 20, 103 2 2 27 5 i3 23
Tabanidag
Terbernms 59, o o N
%p%;:das
Arionbhg montioola Alexandsr i
craviebo B0 P
Z 1
Cotsoptera
Gytiscidas
Deronectes $D.
iimidas
rUIE B0 3 4 3 2 1
wia porvula Hor z _ 1 I 3
Gastronoda 3
Hirudines
Isonods o
OYigochasta 57 ; ane 17 I




TABLE 18

CHECKLIST AND NUMBERS OF AQUATIC HACRDINVERTEBRATLS
EAST GALLATIN RIVER  AUBUSY 16, 1974

Benthos Sampiing Stations
& A 7B 7 70 7E
Enhemeropters

Bastidas
Bgefis paruvus Dodds ; 7 458 748 BB

Baetis olesenderi n. 3p. Ddmunds and Jensen 7 15 1g 47

Fohemere]}lidas
ﬁg%gmwﬁ(ffg {Drunsllaj doddsi Reedham

{fmmalla) flavilineq Felunnouch

-

ta) grandis ingena PeDunnough

st
Lo
o 5

wanogat heouba hesuba Eaton

wlptella) hetaroomudots hetercopudats Wolunnouoh
{ omgrellal dnermis Laton é

{dtteruatella) margarita Kesdhan 4 1 iR
{Zarratella) +ibialis Mchunnough i
Heptageniidas
Cimygmilo 39.

Fpecrus {Iron) longimarue {Eaten)

Heptagenia criddlel Hobunmough 3 4 ig

fas]
,«
ERWIENG

3 plntitant

Heptagenia b, nr. simpiiciodes ﬁsﬁﬁﬁﬂ§§§§ Z
Lthpogens sp. 0r. merrisont {(Banks)

g%?iﬁ“ﬁ?éﬁ?%é&%
”?,ﬂzw?;:zﬂp;sg 0.

Burnleptophlebia beormuta {(Molunnough)
F. aéag‘“e {Walker}

#, heteronsa {MoDunnough)

Tricoryihidae
Triooyythodes minutus Traver 3 A 1o 07 349 258

Plecpptera
Qﬁ%%?ﬁ?@f?aﬁ&%
Abloperia (Trisnakal] sigmsto {(Banks)
Hempuridas
Nemoura {Prostoial besgretas Ricker
Memoura {fapadal oinetipes Banks 3

Leuotra 50,
Capnic {Dopnia! sonfuse Claassen

Brachypters {Taenionemu} paoifica {Banks)
Periidas
Aorensuria {Hesperoparial poaeifizo Banks 1 3 )

Perlodidas
Adreynopterye (Skwala) parallela {Frison) z i5

Igogerus {lsogenoides! glongatus Hagen

Facperia fulua £1aassen H 1

Jeoperia sermona Banks

Pteronarcidas
Pierongresile badin (Hacen) 173 H
zrongroys califormice Hewport

-
k
ot
£

o}
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{continued}
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Benthos Sampling Stations
& 74 78 7% 7D 7t &8

Trichoptera
raﬁ?ya%a%?tﬁaﬂ
fmiccentrys aspiius {Ross) T S
Gpoachypoontyus 5. Z 5
Milopagsema 8D,
Giossosomatidas
Agapetus 50,
Helicopsychidae
s*;:;:,:m,,a};gg 2 S0,

ﬁgdr@gsyc%zéae

Arctopayehe grandis {Barks)

AR EONE gm?vf S5,

s
o
—
S
™

3 Sl 3l
AL (G
A
(]
e

%vﬁrﬁptwsééaa
Gehrotrichia sp.
Lentdostomatidas
Lepidpatoma Sh.
Limnephilidas
Hesperophylam SP. e
Rryac G?%??1déﬂ

Rhyavophila angelita Banks
E. poloradensie Banks
Fhyacophila sp. A

Bintera

Chironomidae 142 S 194 . 29

Empididae
Chelifera 3p.

Heleldae

o Halker ke B 3D

N
I
¥
(%4
Cait
it
renit
oy

3

A
]
£
Lt
3
1A

Alezander

i

boamd

o)

y

"

e}
-
T

Lotenniars
Dyiiscidas
?,'/7 rongcres P,
ﬂhéga T

5B.

Gastropods

Hirudinea

isopoda 7 1 i

Oligochasta 77 17 o 1o ¢




